At least half of patients with TSC have underlying renal pathology, most commonly angiomyolipoma Background. Tuberous sclerosis ( TSC ) is a multisystem disorder encompassing a wide spectrum of patho-(AML) and/or cysts with, more rarely, adenocarcinoma, but oncocytomas, sarcomas, interstitial fibrosis logical renal lesions. Renal involvement is commonly asymptomatic but can result in significant morbidity, and glomerulosclerosis have all been reported [2].
Introduction
Sex, age of diagnosis of TSC, age of diagnosis of renal disease, age of onset of ESRF, the reason for diagnosis of Tuberous sclerosis ( TSC ) is a dominantly inherited TSC, whether a familial or sporadic case, if the patient suffered learning difficulties, the presenting features of the condition with a high spontaneous mutation rate and renal disease, the presence or absence of hypertension, the an incidence of~1 in 10 000 [1] . Although TSC is underlying lesions, the confirmation of diagnosis, renal funcbest known for its skin lesions, epilepsy and learning tion at presentation and treatment received for their renal difficulties, it may present in a multitude of guises and disease.
affect almost any organ in the body. The disease shows genetic heterogeneity TSC1 (chromosome 9) and TSC2 (chromosome 16). Both defects produce a similar Results phenotype, so that it is not possible to clinically detect which gene is affected, except in rare cases where there Of the 170 members contacted, 142 (84%) replied, with is also early-onset polycystic kidney disease (PKD) a total of 10 patients being identified. At least one due to a deletion on chromosome 16 affecting both reply was received from each unit. the TSC2 and the PKD genes.
There were eight females and two males. average age of 16.7 years in the other seven patients. alone in one and one by IVP: in one patient, it was not clear how the diagnosis had been confirmed (see Six patients were known to be sporadic cases and two familial (unknown in two). Four patients had learning Table 2 ).
The average age of ESRF was 35.3 years. difficulties, one mildly (see Table 1 ).
The average age of presentation of renal disease was Nephrectomy had been performed in four patients. Two had nephrectomy (one bilaterally) for carcinoma, 31 years (range 18-50 years). Only one patient (case 10) was known to have renal involvement prior to one for haemorrhage, and the fourth for symptomatic relief. Nine patients had dialysis, haemodialysis in five, presentation (at 26 years of age) as a result of screening at the age of 18 months. The presenting features varied peritoneal dialysis in three and a combination in one.
Seven patients had a renal transplant, one without widely (see Table 2 ). Seven had impaired renal function at the time of presentation, five had renal masses, four prior dialysis, of which five were successful (see Table 3 ). had raised blood pressure, three had haematuria, three complained of pain and one had a urinary tract infection.
Discussion
There was a range of underlying pathology; four patients had PKD; one had AMLs and cysts; two were noted to have small kidneys with cysts and one had The prevalence of TSC is 1523 000 between 15 and 45 AML alone; one patient had bilateral adenocarcinoma years of age and 1597 000 over 45 years: giving 1350 and in one patient the underlying pathology was not adults in the UK with TSC, of whom about half will clear. The underlying pathology was confirmed by have normal intelligence. It is possible that patients ultrasound in five patients, computed tomography with intellectual disability are referred less frequently (CT ) scan in one, CT and histology in one, histology to renal replacement programmes. We identified 10 Table 1 . The age and sex of the patients, the age at which TSC was Peritoneal dialysis TSC=tuberous sclerosis complex; LD=learning difficulty; NK= 10
Peritoneal dialysis not known. adults, six of normal intellect with ESRF and TSC in risk of inducing further harmatomas; however, while the UK, giving a prevalence of 1% in those with magnetic resonance imaging (MRI ) can demonstrate normal intellect. There are other possible inaccuracies; renal lesions, it does not demonstrate fatty tissue well. the response rate to our questionnaire was only 84%
Treatment of the renal lesions may contribute to the and it is conceivable that there are patients with TSC development of ESRF as discussed above. Nephrecwho were not notified; it is also likely that some tomy remains the treatment of choice for patients with patients with ESRF due to TSC are not recognized carcinoma, but transcatheter embolization of distal because they do not exhibit other overt signs of TSC. branches of the renal artery for haemorrhage or pain However, recent analyses suggest that the prevalence offers a more conservative form of treatment allowing of TSC [4] may be higher than previously recognized, greater preservation of parenchymal tissue, thereby which would reduce the risk of ESRF in TSC. The delaying or preventing the onset of ESRF. risk of ESRF in TSC may be different in those with
There is still controversy as to whether nephrectomy learning difficulties-studies have begun to suggest should be performed in patients undergoing transplant. that TSC2 defects may produce a more severe pheno-Advocates argue that the diseased kidney carries a risk type than TSC1 disease, at least as far as intellect and of bleeding and malignancy and should be removed. epilepsy is concerned, with no data yet on renal disease, Others argue that the disease-free part of the kidney other than PKD.
may retain some function which will be of use to the A study carried out in France [5] , making different patient should rejection of the transplanted kidney presumptions, also found the prevalence of ESRF in occur [5] . adults with TSC to be 1 in 100. They do not state if Screening for renal disease in TSC also remains this is the whole of the adult population with TSC or controversial. Pre-symptomatic diagnosis of PKD is those with normal intellect only. No mention is made an advantage but other lesions are more common. of the underlying causes.
AMLs which bleed are likely to be >3.5-4 cm in In our survey, there was a preponderance of females. diameter [10] , and some advocate screening so that A study by Webb et al. [6 ] suggested asymptomatic prophylactic treatment can be undertaken. However, renal involvement to be as common in males as females. it remains unclear as to whether size is always predictThis discrepancy might be accounted for by our small ive of haemorrhage, and some individuals with large numbers, but it might reflect the fact that females tend AML have never suffered haemorrhage. It might be to have more severe disease than males. rate of expansion or another factor which causes The patients in our survey represented the wide haemorrhage, and treatment is not without its own spectrum of renal disease seen in TSC. As discussed risks and complications: neither is screening [11] . above, the TSC2 gene is close to the PKD1 gene, but Further research is required to determine the risks and PKD1 mutations do not underlie the cytogenesis in all benefits of screening in these patients. patients. Renal disease including cysts occurs in patients with both TSC1 and TSC2. In addition, PKD was the cause of ESRF in only four of our patients. Conclusion
Possibly, as a reflection of this, disease presentation varied from simple haematuria to massive intra-ESRF is rare in patients with TSC but does contribute abdominal haemorrhage; from acute on chronic renal significantly to premature mortality in this group. At failure to insidious chronic renal failure. present, there are no clear prognostic factors to deterThe underlying pathology probably contributes to mine which individuals are at greatest risk of developthe renal failure by a variety of mechanisms; compresing ESRF, other than that it may be more common in sion and/or replacement of the normal renal parenfemales. Importantly, it may be possible to delay, or chyma by cysts, angiomyolipoma or carcinoma; even prevent, renal failure in some patients by underreduction in the amount of normal tissue as a result taking more conservative forms of management, such of invasion by tumour or surgery; or in cystic disease, as embolization rather than nephrectomy in the earlier hyperfiltration of the remaining glomeruli, creating stages of disease. focal glomerulosclerosis [5] .
Renal disease was confirmed by ultrasound in the
